High molecular weight forms of antithrombin III complexes in blood.
A double antibody competition radioimmunoassay was developed that allowed to detect specifically as little as 15 ng antithrombin III (AT III) per ml of the assayed material. In normal plasma examined by this assay, AT III concentration averaged 199 +/- 21 micrograms/ml. Complexes of AT III with thrombin or factor Xa crossreacted with free AT III in 87% and 95%, respectively. Molecular forms of AT III produced in plasma treated with coagulation enzymes, or in serum, were assessed by measuring immunoreactive AT III in fractions obtained by gel filtration chromatography on Sephadex G-200. AT III bound by thrombin in fibrinogen free-plasma ranged in molecular size from 160,000 to above 250,000. Similar aggregation occurred when monomeric complex of purified AT III and thrombin, of 90,000 Mr, was added to plasma. Presence of heparin intensified the degree of aggregation. In factor Xa-treated plasma AT III was converted into components with 160,000 Mr, or less. No complexes below 200,000 Mr were present in serum. They decreased in size to 160,000 Mr after affinity chromatography on heparin-Sepharose. These results indicated that blood represents a unique milieu conducive to aggregation of bound AT III. It appears, however, that AT II complexes present in blood may not only aggregate, but also associate with other serum proteins through unstable binding most likely caused by the enzyme component of the complex.